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ABSTRACT 
Despite the considerable benefits of using of Volunteered Geographic Information (VGI) for 
enriching and updating tree inventory databases, skepticism regarding the data quality remained 
one of the main barriers to deploying VGI for creating authoritative tree inventories. Therefore, 
developing effective and robust VGI quality assurance procedures for verifying, validation and 
improvement of VGI quality in tree inventory databases may help overcome concerns regarding 
VGI's fitness for serious scientific and professional applications. This thesis addressed the different 
open problems in the area of data quality assurance in crowdsourced tree inventory databases.  
Firstly, this research focused on the quality assurance of VGI that has been collected across the 
globe for Citizen Science (CS) tree species diversity monitoring programs. The quality assessment 
of the obtained crowdsourced tree species occurrences in these program via cross-checking of them 
against the reference dataset is almost an impossible task because acquisition of the detailed 
authoritative species occurrence data over a large area is very costly and time-consuming. To this 
end, a novel intrinsic VGI quality indicator and a fuzzy model for quality assessment of the 
crowdsourced tree species occurrence observations were developed that reduce the dependence of  
VGI quality assurance processes on authoritative data and the contribution of experts or the 
community. The proposed approach evaluates the thematic and positional quality of the 
crowdsourced tree species observations in terms of trustworthiness of the VGI by combining three 
indicators of consistency with habitat, consistency with surroundings, and reputation of contributor 
that characterize the geographical and social aspects of trust in VGI. The evaluation of the 
predictions of the proposed model demonstrated the promising discriminatory power of the model 
and its usability for detecting and filtering errors among the observations in the crowdsourced tree 
species inventories. 
Secondly, this research concentrated on improvement of the VGI quality in the tree inventory 
databases that were established for inventory of trees in private urban orchards. The low 
completeness degree of the obtained VGI in urban orchard tree inventory databases makes it 
difficult to use this data for formal monitoring and conservation applications. To fill the existing 
gap, a new approach for improvement of the completeness degree of remotely VGI on urban 
orchard trees was proposed in this study. To this end, an automatic tree detection workflow based 
on the collective sensing approach was developed to enhance the initial poor completeness of the 
gathered VGI to establish a high quality database for inventorying trees in urban orchards. In the 
proposed workflow, the detection of orchards trees in very high-resolution (VHR) optical satellite 
imagery was performed by adopting a Template Matching (TM) approach that deploys the existing 
VGI in the tree inventory database for creating the required templates. The assessment of the 
quality of the detected tree features in this study demonstrated the usefulness and effectiveness of 
the proposed approach for creating a reliable dataset on urban orchard trees because the proposed 
approach could dramatically improve the initial completeness degree of the data (and achieve a 
very high level of completeness) while it was maintaining the thematic and positional quality of 
the data at a high standard.  
Finally, the thesis proposed the different possible ex-post and ex-ante architectures for creating a 
quality assurance system for validating and improving the quality of the generated VGI in the 
collaborative crowdsourcing platforms for means of tree species inventory. The proposed 
conceptual models empower the end user (data consumer), expert reviewers, and volunteers (data 
producers) to perform more robust and precise VGI quality assurance practices. 
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